Background: Asthma is one of the most common chronic diseases in modern society and it is evident that its incidence and severity are increasing, however very little is known about the plants used in the management of the disease. This study therefore aimed to document the plants usage in the Togolese traditional medicine to treat asthma. Methodology: From January to June 2015, an ethnobotanical survey was conducted using a semi-structured questionnaire with traditional healers (THs) in the southern region of Togo. The importance of the plants species was assessed by the calculated use values. Results: In Total, 121 THs (92 males and 29 females) were interviewed and 98 plants species belonging to 54 families were identified as curing asthma. The most represented families were: Leguminosae with 7 species followed by Euphorbiaceae and Rutaceae contributing with 6 and 5 species respectively. Based on the calculated use values the most important species were Carcica papaya L., Cataranthus roseus L., Eucalyptus camaldulensis Dehnh., Piper guineense Thonn., Eucalyptus citriodora Hook., Eucalyptus globules Labill. and Euphorbia hirta L. The leaves and the root were the parts predominantly used to prepare the formulations, mainly decoctions, administrated by oral route. Clinical manifestations such as wheezing (91.74%), difficulty as speaking or coughing (73.55%), dyspnea (66.94%), dry cough (52.89%), sweating and increased heart rate (52.07%) were used by TH to diagnose the disease. Conclusion: This study showed initial evidence of the use of plant materials by Togolese TH to heal asthma. These results could be a starting point for laboratory screenings.
Introduction
Asthma is a chronic disease characterized by variable airflow limitation and/or airway hyper-reactivity with symptoms causally related to family history, environmental influences, exposure to viruses and allergens as examples (Yunginger et al., 1992) . The high economic burden linked with asthma is associated primarily with health care costs, missed work or school days (Singh et al., 2007) . The treatment of asthma in the modern medicine is based on the use of beta agonists, leukotriene modifiers and inhaled corticosteroids that allowed an acceptable control of the main symptoms. However, this therapy could not suppress all the symptoms although the better understanding of the pathophysiology of the disease (Yang et al., 2016) . On the other hand, the requirement for daily inhalation with glucocorticoids is often a cause for patient discomfort, limiting the use of glucocorticoids in asthma therapy. In addition, the current therapy is not affordable for the patients in developing countries, who rely on the traditional medicine. Therefore, there is a significant need for new medications for the treatment of asthma that are highly efficacious, with low cost, easily managed and with few adverse effects.
In the search for new medications for asthma, plants through the traditional medicine are a credible alternative. Hence, plant have been used to treat several diseases for thousands of years. And nowadays following the traditional use of plants, some pharmacological screenings have led to new drugs discovery. Indeed, plants have been the leads of about 25% of drugs introduced into the market during the last 20 years (Vuorela et al., 2004; Basso et al., 2005) .
In the particular case of asthma, there is a high prevalence of usage of complementary medicine. Herbal preparations have been cited as the third most popular complementary treatment modality by British asthma sufferers (Huntley and Ernst, 2000; Urata et al., 2002) . Consequently, in the recent decades, the medicinal plants used in the management of the disease have attracted the attention of some authors, through the screening for immunomodulatory activity of plant extracts. However, data on the ethnobotany of plants used in the management of asthma are scanty. The present study was undertaken to investigate the treatment of asthma by traditional practitioners in the Southern region of Togo. 
Data collection
Direct interviews with traditional healers (TH) were conducted between January and June 2015 using a semistructured questionnaire.
Each TH gave a verbal consent certifying his/her agreement with the form issued to explain the importance of the information they would provide prior to interviews. Questions asked were about (i) the TH identity, i.e. name and surname, sex, age, level of education; (ii) the origin of their knowledge; (iii) the status of the TH, i.e. full-time professional TH or part-time professional TH; (iv) the disease, i.e. name of the disease in the local language; (v) the diagnosis, i.e. main symptoms; and (vi) the remedies, i.e. the number of plants in the remedy, the local names of the plants, the used parts, the remedy formulation, and the administration route.
Plant identification
After interviews, preliminary identification of the plants was done in the field by a botanist. Afterward, voucher specimens were prepared and pictures were taken to help in the confirmation of the identity of the plants. Plant identities were confirmed by comparison with available voucher specimens in the Herbarium of the Botany Department, University of Lomé, using taxonomic keys of online databases of West African Plants -A photo Guide on the website: http://www.westafricanplants.senckenberg.de/root/index.php. Nomenclature of species was done using the online data base of IPNI website: http://www.ipni.org/ipni/plantnamesearchpage.do.
Statistical analysis
Excel spread sheet was used to make simple calculations and to determine plant frequencies. The use value (UV), a quantitative method that demonstrates the relative importance of species known locally, was calculated according to the following formula (Aburjai et al., 2007; Hudaib et al., 2008) :
Where, UV is the use value of a species; ΣU the total number of citations per species; n the number of informants. The other analyses were performed using PRISM 5.02 program (GraphPad Software, Inc., La Jolla, USA). Since most of the variables did not show a normal distribution, the following tests were chosen: to compare three groups a Kruskal-Wallis-test was performed and, if significant, followed by a Mann-Whitney-U test for a further comparison of the groups. P-values of 0.05 or less were considered significant.
Results

Socio demographic profile of the traditional healers
This study included 121 traditional healers, 92 men and 29 women. 19 .01% of the THs were illiterates while 46.28% attended at least the primary school. The rest were either secondary. We assess the descent of the knowledge for the treatment of asthma. Family heritance (47.11%) and traditional initiation (42.15%) followed the same trend and were the best means for the transmission of the knowledge compared to others (p<0.0001). In contrast, the THs who got the knowledge by divine revelation were fewer compared to those who got it by family inheritance and traditional initiation (p<0.0001). In addition, most of the healers were full time professionals (40.50%), exerting exclusively the healing as the main source of revenue. The THs in the formal sector were more represented in the asthma treatment compared to either artisans (p<0.0001) or farmers and herders (p=0.0002). This indicates that not only THs are educated but also are well organized in a formal sector. 
Plant harvest
We were then interested to know at which season of the year and at which moment of the day the plants were collected for the preparation of the recipes. Regarding the season of the year, most of the THs (36.63%) harvest plant materials in the rainy season while 3.31% of them harvest in the dry season (p<0.0001). We observed that collecting plant materials all the season of the year (60.33%) is statistically more common than both rainy and dry season (p=0.0002 and p<0.0001 respectively). Concerning the moment of the day the collect was carried, the morning hours is the most common compared to midday and the evening (p<0.0001). In addition, more TH collected plants materials all the time of the day (figure 2). 
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Symptoms used by TH for the diagnosis of asthma
A total of 13 symptoms were identified (figure 4). In the order of importance the symptoms were ranked as follows: the wheezing , difficulty at breathing, dyspnea, chest tightness, dry cough, sweating and increased heart rate, difficulty at speaking or coughing, anxiety, confusion and agitation, disorders of consciousness, bluing and blackening of lips and nails, difficulty walking, dilated nostrils and loss of consciousness. The THs were interviewed about the diagnosis of asthma. The bars represent the number of TP using the indicated clinical manifestation for the diagnosis of asthma.
Diversity of medicinal plants and their usage in the treatment of asthma in the maritime region
A total of 98 plants species distributed in 54 families were recorded in the present study. The plants consisted of trees, herbs, lianas and shrubs; the most frequent growth habits being the trees and shrubs, accounting for 42% and 32% respectively (figure 4). The species were diversely distributed among botanical families. Thus, some families were more represented than others. The most represented family was the Leguminosae that contributed with 7 species namely Acacia albida Rojas, Acacia erythrocalyx Brenan, Albizia adianthifolia W.Wight, Desmodium gangeticum DC , Erythrina senegalensis DC., Parkia biglobosa Benth. andTetrapleura tetraptera Taub. This was followed by Euphorbiaceae and Rutaceae contributing with 6 and 5 species respectively. The other families contributed with less than 5 species each. The TH in the maritime region of Togo were found to use various parts of plant in the treatment of asthma. Figure 5 displays the trends of use of the various plants parts. No statistically difference was observed between the use of leaves (26%) and root (20%) for the treatment of asthma. Interestingly, leaves were more used compared to leafy stems (p<0.0001) and fruit (p<0.0001). In addition, bark was also less used compared to the root (p=0.0015). Almond, kernel, latex and inflorescence followed the same trend and were less used for the healing of asthma. Fourteen formulations were identified. Decoction was more used by TH compared to the powder form (p=0.15). Both were predominantly used by TH compared to other galenic forms ( Figure 6 ). More interestingly, most of the galenic forms were administrated by the oral route (57%), p<0.0001). This was followed by massage (19%). In contrast, few TH preferred bandage, oral sucker and smoking. Non available dat
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Discussion
The present survey was undertaken to identify medicinal plants used in the south of Togo for the treatment of asthma. Asthma is a chronic disease involving the airways in the lungs (Holgate et al., 2010) . Asthma symptoms include coughing, wheezing, and chest tightness, and the diagnosis is based on several factors such as a detailed medical history, a physical exam and symptoms (Yunginger et al., 1992) . Southern Togolese medicine practitioners diagnose asthma on the basis of clinical manifestations. We observed that wheezing, difficulty of breathing, coughing, chest tightness and dyspnea were commonly used by TH to diagnose the disease before the treatment. Different plants species were used by Togolese TH to heal asthma attack. The use of herbal-derived medicines is increasing in therapies of immune disorders such as allergy and chronic inflammatory and asthma (Huntley and Ernst 2000) . Herbal medicines have the advantage of being cheap and are associated with fewer incidences of adverse reactions when compared to current pharmaceutical treatment. Therefore ongoing research tries to identify new molecules that either treat or provide benefit for individuals with such illnesses. Plants are an important source of these molecules and about 50% of drugs introduced into the market during the last 20 years have been derived directly or indirectly from small biogenic molecules (Vuorela et al., 2004; Basso et al., 2005) . The anti-inflammatory, anti-allergic and immunomodulatory properties of plant extracts have been widely shown in several studies (Kim et al., 2004; Jeon et al., 2014) . For instance, the use of herbal products, coffee or black tea, and over-the-counter medications as self-treatments among adults with asthma was shown (Blanc et al., 1997) . Xui-Min Lu et al. have demonstrated the efficacy and the mechanism of action of traditional Chinese medicines for the treatment of asthma (Li and Brown, 2009 ). In our study,Bridelia ferruginea Benth. was also used for the healing of asthma. Interestingly, Bridelia ferruginea produces antineuroinflammatory activity through the inhibition of nuclear factor-kappa B and p38 MAPK signaling (Olajide et al., 2012) . This inhibition of MAP-kinases signaling may contribute in the dampening of asthmatic reactions. Knowledge of toxicity is crucial to decrease the risk/benefit ratio. This defines appropriate conditions for use and strategies for development of safer products.In contrast of being cheap and widely use in treatment of various disease, medicinal plant were observed to be toxic (Bateman et al., 1998; Sheehan et al., 1998 ). In murine model, acetate fraction from Bridelia ferruginea Leaves were shown to be cytotoxic (Fabiyi et al., 2012) . Essential oil from Eucalyptus camaldulensis Dehn. was observed to be toxic for insect. In the present study we observed that oral administration of decoction was more used for the treatment of asthma. The oral administration of Japanese herbal complex Saiboku-to (TJ-96) significantly decrease asthma symptoms, blood eosinophils and serum eosinophilic cationic protein (Urata et al., 2002) . In addition, herb decoction could improve airway hyper-responsiveness in stabilized asthmatic children (Chan et al., 2006) . More interestingly, we highlighted that herbal leaves and root were more utilized for the healing of asthma. This makes sense some researcher argued that Luteolin from Perilla. frutescens L.leaves also significantly reduced the histamine release from rat peritoneal mast cells stimulated (Jeon et al., 2014) Antihistamine role in the management of asthma is widely documented (Wilson et al., 2006) . In addition Lim et al demonstrated the inhibition of airways inflammation by the root of Angelica decurciva (Lim et al., 2014) . It was shown that seasonal variation has an impact on the composition of plant extract (Jerkovic et al., 2001; Hess et al., 2007) . Regarding this aspect Togolese TP mostly collect their plant material all season but we noticed that the collection during morning time and rainy season were preferred compared to midday, evening and dry season.
This survey provides initial evidence of the ability of Togolese traditional medicine practitioners to heal asthma and this by family inheritance in traditional initiation manner. This raises the question of the ignorance of the exact bioactive molecules, the side effect and the dosage. It is therefore necessary for scientist to go further in characterization of this biomolecules. To that end our group is currently investigation the ability of plantsderived molecules to modulate the immune response.
